This article examines the concept of budgetary risk, lays out specific approaches towards assessing risks to the fulfillment of regions' budgets and minimizing (managing) risks to the budget's revenue part, provides an assessment of risks to the budgetary system of an RF constituent, and summarizes the reasons behind them and possible ways of minimizing them. Based on data on an RF constituent's budget fulfillment, the author calculates the level of risk across groups of revenues and expenditures, conducts an analysis of the budgetary entropy of expenditure, and provides a rationale for the need to use budgetary risk indicators in planning out the regional budget reserve fund.
Introduction
Processes related to reforming Russia's budgetary system set for administrative authorities objectives aimed at boosting the efficacy of decisions made. The broadening of planning horizons, the crisis phenomena of recent years, as well as a number of other factors, provide a rationale for the emergence of budgetary risks as facts of the deviation of target indicators for the region's revenue and expenditure from the actual ones. This being the case, the determination of specific approaches towards identifying, assessing, and minimizing budgetary risks is considered a topical issue today.
Questions to the management of public revenue and expenditure in terms of risk and uncertainty are studied by many Russian and foreign scientists (Aart, 2014; Cortuka, 2013; Gaizatullin et al., 2014; Jeffrey & Miran, 2012; Lysandrou, 2013; Ferrari & Manzi, 2014; Bank & Suglobov, 2014) .
At present, there is a lack of theoretical, methodological, and regulatory work on these crucial issues. Virtually all publications have pointed out that the very concept of budgetary risk remains open for discussion and debate. Besides, the introduction of various criteria for classifying these risks can be deemed excessive, while traditional methods for assessing them are not always applicable in the practice of planning out and fulfilling budgets.
Method
Science-based management measures fiscal risks with a view to practical applications suggest holding their numerical estimates. The choice of methods to assess fiscal risks is affected by the likelihood of quantitative assessments, the possibility of a qualitative assessment, the adequacy of the initial information.
The magnitude of the risk is measured, on the one hand, the average expectation, on the other hand the variability of possible results (revenues, expenses). Average expectation -a value of income and expenditure of the budget, which is due to the uncertain economic situation. Variability is a possible result of the degree of deviation of the expected value of income and expenditure budget from their mean value. Qualitative analysis allows to identify the causes of fiscal risks. Methods proposed by the authors estimate fiscal risks based on the use of statistical methods and includes three stages. In the first phase held approximation (smoothing of the curve) of the time series of statistical data on deviations of actual values of income and expenditures from their planned values. In order to smooth the time series used polynomials of second and third order.
In the second stage, using the coefficient of determination is calculated relative mean square error of approximation, expressed in percentage, largest of which assessed the risk budget.
At the third stage the entropy as a measure of the cost of uncertainty state spending budget system. One of the methods of optimal control of fiscal risks is to adjust the parameters so that the entropy costs remained constant or decreased.
Results
An essential characteristic of budgetary risk, in our view, is the unpredictability of whether the budget will be fulfilled in terms of revenue and expenditure -and whether there is going to be over fulfilling or underfinancing, at that. Risks themselves arise both in the process of formation and fulfillment of the budget. Having said that, the RF regulatory framework regulating budgetary legal matters does contain information on the legal foundations and structure of the budgetary process, but it does not set out the methodology of assessing budgetary risks. The organization of the budgetary process based on the system of mid-term (three-year) budget planning in regions is a confirmation to that.
A comparison of the results of the actual fulfillment of revenue (expenditure) with the those in the first edition of the Law on the Budget of Krasnoyarsk Krai as at the 2011-2013 period-end leads us to infer that the region's financial management's weakness is not only mid-term but expeditious budget planning. That being the case, the presence of the risk of failure to fulfill the destinations of the budget calls for its quantitative assessment and minimization.
For reduce budgetary risks to the revenue part of Krasnoyarsk Krai's budget, the region needs a set of activities aimed at altering the mechanism of operation of participants in the budgetary process with a view to creating efficacious stimuli for more efficient work, as well as implementing measures for increasing tax receipts into the budget.
Тhe budgetary entropy of expenditure in the budget of Krasnoyarsk Krai has revealed an unstable trend for this indicator. Thus, for instance, the high uncertainty around the policy related to Krasnoyarsk Krai budget expenditure corresponds to the maximum value of entropy in 2014. Over the next two years, the situation is expected to stabilize. However, in such areas of expenditure as servicing the state and municipal debt, education, and general state issues, we observe an increase in entropy.
The logical to take account of budget risk indicators in forming the minimum size of the reserve fund. In this case, the reserve fund will be just a method for accepting budgetary risk, i.e. a way to finance budget losses. There is no doubt that managing such risks should include minimizing budget losses.
Discussion

The Definition of Fiscal Risk
The most commonly employed in economics literature approach towards interpreting budgetary risk is to define it as the probability of actually fulfilled budget revenues and expenditures deviating from initially planned ones (Gamukin, 2012; Kayuchkina, 2010; Yanov, 2011) .
Broadly interpreted, budgetary risks are viewed as the probability of one failing to fulfill activities related to budget planning and budgetary policy due to failures in the movement of budgetary resources and their proportions (Korobko, 2012; Makarova, 2012; Cherkasova, 2012) .
In foreign sources, issues in assessing budgetary risks are examined not often (Michael & Douglas, 2013; Sprinkle et al., 2008 , Lamartina & Zaghini, 2011 Foremny, 2014) . Mostly, those are works dedicated to assessing risks to budgetary expenditure related to paying the population compensation due to natural disasters, which lately has been a topical issue for many countries. Ukrainian researchers are also evincing an interest in the issue, looking into risks to regional budgets and the characteristics of optimizing them (Kalambet, 2012) . Note that compared with Russia the Ukrainian regulatory framework contains provisions that regulate substantive methodological aspects of the issue under study. Thus, for instance, a Resolution of the Cabinet of Ministers of Ukraine construes budgetary risk as the risk of substantial under-fulfillment of the state (local) budget's revenue part, which can result in an increase in state (local) borrowing and failure to fulfill obligations related to servicing the debt.
The term "budgetary risk" is yet to be captured in the Budgetary Code of the Russian Federation. However, an RF Ministry of Finance order does provide a definition of it: the possibility of failing to fulfill (in full or in part) certain parameters (characteristics) of the federal budget, effectively perform the management of account liquidity in terms of federal budget funds accounting, as well as make an effective use of federal budget funds during the current fiscal year under the condition that during the current fiscal year the quality of financial management www.ccsenet.org/ass Asian Social Science Vol. 11, No. 8; 2015 achieved during the reporting period will be preserved. On may agree with authors who find this concept "convoluted" and "tangled" (Yanov, 2011; Korobko, 2012) .
The Analysis
The parameters of the centralized cash fund of Krasnoyarsk Krai have been subject to corrections every year. The regional budget was fine-tuned 5 times in 2011, 3 times in 2012, and 2 times in 2013. However, changing budget parameters failed to ensure a match between the actual and target indicators.
Broadening the horizon of forecasting the key parameters of the regional budget did not lead to a substantial increase in the accuracy of planning. The deviations of the actual results of fulfilling revenue and expenditure volumes for the next three-year period (2011-2013) reached 38.9 billion rubles compared with those initially envisaged in projects for Krasnoyarsk Krai's budget. Relatively, in 2011 the deviation of budget parameters was beyond 37% (Table 1) . 
Calculation of the Risk
In the view of V. V. Yanov, in forecasting budgetary risks it is optimal to use fundamental quantitative methods (Yanov, 2011) . We agree with the above researcher and suggest conducting the assessment of risks to regions' budget fulfillment in two stages, using statistical methods.
Thus, in the first stage one should conduct an approximation (curve smoothing) of a time series of statistical data on the deviation of the size of the actual revenue and expenditure from the target. To smooth the time series, we shall use second-and third-order polynomials.
The second stage involves calculating the approximation error, based on the size whereof a risk estimate will be provided.
The relative root-mean-square approximation error is calculated in percentage using the determination coefficient (R 2 ) via the following formula:
Where  is the root-mean-square approximation error, % Errors calculated using the formula (1) should be interpreted as an indicator of the size of budgetary risk.
Bearing in mind that the fulfillment of the budget on revenue and expenditure takes place amid a high degree of variability in the movement of financial resources, it is hard to guarantee the target taxation base volume on each specific tax, since it is formed during the budgetary year under the influence of a whole range of factors. Note that scientific research in the area of budgetary risks deals mainly with failure to fulfill the budget on revenue.
www.ccsenet.org/ass Asian Social Science Vol. 11, No. 8; 2015 For instance, the 2008-2013 Krasnoyarsk Krai budget revenue was fulfilled at a risk of 24.9%. Based on the budget practice of economically developed EU countries, the US, and Canada, a low risk level is one up to 10%, moderate -10-25%, and high -over 25% (Uskov, 2011) . Thus, as at the end of the period under study the risk to the revenue part of the region's budget corresponded to the medium level (Table 2) . Risks to the revenue part of Krasnoyarsk Krai's budget are in large measure associated with a number of factors.
Firstly, it is higher forecast prices on certain metals (nickel, copper, and aluminum), which are the staples of the region's metallurgy, an increase in their current cost as a consequence of the 2008 economic downturn.
Secondly, it is the redistribution of revenue from implementing investment projects in the region starting in 2011 in favor of the federal budget due to changes in federal, taxation, budgetary, and customs legislation. For instance, a substantial impact came from the discontinuation of concessions on duties and the tax on the extraction of mineral resources, namely oil from the Vankor Field, which resulted in an increase in federal revenue, having, at the same time, reduced in the region the taxation base on the tax on the income of organizations.
Thirdly, it is the substitution of differentiated standards for the single standard of Natural Person's Income Tax 10% withholdings, which was behind the high risk of failure to attain receipts of revenue from the natural person's income tax.
Fourthly, it is the decline in the level of business investment activity within particular sectors of the region's economy.
Expenditure Level of Risk
Consequently, to reduce budgetary risks to the revenue part of Krasnoyarsk Krai's budget, the region needs a set of activities aimed at altering the mechanism of operation of participants in the budgetary process with a view to creating efficacious stimuli for more efficient work, as well as implementing measures for increasing tax receipts into the budget.
However, risks to fulfilling the entire revenue part of Krasnoyarsk Krai's budget over the same period corresponds to the low level, namely 8.9%, which is due to an increase in the pace of the region's social-economic development (Table 3) . A high level of risk to the region's budget expenditure has been identified across the socially significant areas, such as healthcare and housing and municipal services, which is associated, primarily, with objectives set by the federal government, which are an additional load on constituents' budget expenditure on account of lack of additional financial support. Thus, for instance, in Krasnoyarsk Krai the indexation of salaries for employees of budget-funded institutions, modernization of education, and creation of regional road funds have provided a rationale for an additional load on the region's budget expenditure.
Besides, the redistribution of powers between the federal and regional levels has also had a substantial impact on risks to the budget's revenue part.
Adjustment Costs
One of the methods for the optimum management of budgetary risks is the correction of expenditure parameters in such a way as to keep entropy constant or make it go down (Shalanov, 2008) .
We suggest assessing the entropy of the regional budget of Krasnoyarsk Krai using the following formula:
where Н is the level of the entropy of expenditure in the budget of an RF constituent, units; i e is the share of the i th expenditure in the overall amount of expenditure in the budget of an RF constituent, units.
An analysis of the budgetary entropy of expenditure in the budget of Krasnoyarsk Krai has revealed an unstable trend for this indicator (Figure 1 ). Vol. 11, No. 8; 2015 Despite the fact that the budgetary mechanism operates based on sizable regulatory support oriented towards the inviolability of collecting funds into the budget and guaranteed financing of obligations in front of society, in practice there is always a possibility of breaching this inviolability or giving up on guaranteedness. What is more, there arises an independent risk of changes to the legal field due to predictable mismatches between codes, laws, decrees, resolutions, directives, orders, and letters by authorized bodies of authority and administration.
Smoothening of the Risk
To smooth over the consequences of budgetary risks in budgets of different levels, reserve funds are created. At present, RF constituents determine the size and procedure for the formation of this kind of fund on their own. An analysis of the regulatory framework of the regional budgets of Siberia Federal Okrug has revealed that regions determine this size both as a percentage of expenditure or the remainder of funds in the single account of the budget for the next fiscal year and an absolute quantity. For instance, in Krasnoyarsk Krai it is 500 million rubles for the year 2014 (Table 4) . The remainder of funds in the single account of the oblast budget as at the beginning of the next fiscal year, which do not have an intended end-use, and parts of tax revenue in the oblast budget from the tax on the income of organizations, the tax on the income of natural persons, and the tax on the property of organizations Novosibirsk Oblast 7% The remainder of budget funds as at the beginning of the fiscal year, which do not have an intended end-use Omsk Oblast 2% Source: Compiled based on an analysis of the regulatory framework of RF constituents on issues related to the formation of the reserve fund Funds formation sources also differ substantially across RF constituents from the size of one's own budget revenue to the remainder of funds in budget accounts.
The purpose of the reserve fund is financing unforeseen expenditure and activities of public and social-economic significance to the region, which are not envisaged in the budget. Quite often the purpose of creating a reserve fund is construed in the regulatory framework as the fulfillment of expenditure obligations in case of the insufficiency of the region's budget revenue for their financial support. This being the case, we find it logical to take account of budget risk indicators in forming the minimum size of the reserve fund.
In this case, the reserve fund will be just a method for accepting budgetary risk, i.e. a way to finance budget losses. There is no doubt that managing such risks should include minimizing budget losses. To reduce budgetary risk to the expenditure part of Krasnoyarsk Krai's budget, the region should implement programs aimed at boosting the efficacy of budget expenditure, the quality of the budgetary process, the caliber of fulfillment of powers conferred by the state and strive to increase the tax potential of local budgets.
Conclusion
In our view, the proposed approaches towards assessing risks to the fulfillment of budget revenue and expenditure and minimizing them should become a necessary element of budget planning, as it will help forecast budgetary indicators inclusive of risk factors, analyze them over time, and foresee them in the future with a view to making timely managerial decisions. Yet, a shift to long-term budget planning requires further work on issues related to risk management, issues aimed at the formation of budgetary policy as a stabilizing factor in the social-economic development of regions.
The broadening of planning horizons and the crisis phenomena of recent years are facilitating a boost in the risk of failure to fulfill state and municipal budgets. An essential characteristic of budgetary risk is the unpredictability of whether the budget will be fulfilled in terms of revenue and expenditure -and whether there is going to be overfulfilling or underfinancing, at that. We can conduct the assessment of budget fulfillment risk in two stages, using statistical methods. The correction of budget spending parameters must be performed in such a way as to keep entropy constant or make it go down. The practical application of calculating budgetary risks should get in the picture in planning the minimum size of the budget reserve fund.
